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Memorandum
Date: January 9, 2007

Subject: Evaluation of Risk Associated with PCB in Clariant Pigments

From: Kimberly Tisa, PCB Coordinator (CPT) %\%\;\J
Office of Ecosystem Protection/Chemical Mdhigement Branch

To: Marianne Milette, PCB Enforcement Coordinator (SE@)
Office of Environmental Stewardship

BACKGROUND

On September 23, 2003 Clariant notified EPA Headguarters that elevated PCB
concentrations had been identified in two pigment products manufactured at its Coventry,
Rhode Island facility. Subsequently, EPA Headquarters provided this information to
Region 1 for follow-up. Following an October 3, 2003 meeting between Clariant and
Region 1 and an October 13, 2003 letter to Clariant from Region 1, Clariant submitted
additional information in December 2003.

In January, 2004 EPA Region 1 and EPA Headquarters held a joint meeting with Clariant
in Washington. During that meeting, EPA identified the steps that Clariant would need to
follow to evaluate the risks associated with products which may have been manufactured
with the pigments that exceeded allowable concentrations under 40 CFR Part 761,
Numerous products were identified by Clariant and conservative estimates on the PCB
concentrations in those products needed to be evaluated to determine if a product recall
would be necessary based on unacceptable exposures to PCB products by end-users.
Based on this discussion, the following information was provided to Region 1. {EPA’s
responses to the information provided by Clariant are also noted},

¢ Clariant Corporation to EPA, letter dated April 30, 2004 with proposed approach
for assessing exposure risks {EPA response June 2, 2004}

s Conceplual Exposure Model and Preliminary Assessment for End User of
Pigment Red 144 and 214, August 31, 2004 with Appendix I, Volumes | and 2
{Versar comments October 25, 2004}



¢ Exposure and Screening-Level Risk Assessment for Carpet Fiber and Food Wrap
Scenarios Associated with Pigment Red 144/214, December 6, 2004 {Versar
coniments January 23, 2005}

»  Exposure and Screening-Level Risk Assessment for Carpet Fiber and Food Wrap
Scenarios Associated with Pigment Red 144/214, February 21, 2005 {Versar
comments March 18, 2005}

» Exposure and Screening-Level Risk Assessment for Carpet Fiber and Food Wrap
Scenarias Associated with Pigment Red 144/214, April 11, 2005 {Versar
comments June 6, 2005 and June 20, 2005}

o Clariant July 8 and July 11, 2005 Responses to EPA June 20, 2005 comments
{Versar comments August 1, 2005}

* Addenda to the Conceptual Exposure Model Report (August 2004) and Exposure
and Screening-Level Risk Assessment Report (August 11, 2005), Red Pigment
Project, September 16, 2005 {Versar comments December 16, 2005}

»  Addendum I To Report: Exposure and Screening Level Risk Assessment for
Carpet Fiber and Food Wrap Scenarios Associated with Pigment Red 144/214
April 11, 2005 Revision, August 18, 2006 {Versar comments October 13, 2006}

¢ Addendum II To Report: Exposure and Screening Level Risk Assessment for
Carpet Fiber and Food Wrap Scenarios Associated with Pigment Red 144/214
April 11, 2005 Revision, Step-By-Step Calculations Guide November 14, 2006
{Versar had no comments on this final package finding all information provided
to be reasonable and the calculations to support the findings}

CONCLUSIONS

As part of the initial evaluation of products potentially remaining in use, EPA agreed that
1t was reasonable to look at the products that would have the highest potential exposure
for end-users: carpet fiber and food wrap. The exposure and screening level risk
assessments considered work-case scenarios, including highest concentrations of PCBs in
products.

No risks were identified in the food wrap scenario. In the carpet fiber scenario, only 1
risk exceedence was identified. The Child Non-Cancer and Cancer Risk Scenarios,
which considered completed volatilization of PCBs from the Carpet Surface (Table 4 of
Addendum II), found an exceedence of the non-cancer hazard index of 1. This
exceedence occurred using the highest exposures and highest PCB concentration found in
the carpet. Based on ATSDR guidance, the oral bicavailability is likely to be lower than
1.0 (worst-case scenario) and therefore under actual conditions, the hazard index is likely



to be less than 1.0, which would fall within acceptable risk guidelines. The cancer risk
end point of 1 x 10" was never exceeded in the carpet fiber evaluation.

Based on the information provided, the exposure and risk evaluations provided by
Clariant appear reasonable. Given that the products representing the highest potential
exposures have been evaluated and that the risk evaluations appear to support that there is
no unacceptable risk to PCBs for the end-user, it does not appear that evaluation of
further products is necessary. However, in the event Clariant should determine that
information provided to support its evaluations is not accurate, re-evaluation of the
exposures and risk determinations may be needed.
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& 7% Kimberly Tisa/R1/USEPA/US To Marianne Milette/R1/USEPAIS@EPA, Tom
SO s 00/18/2006 0711 AM Olivier/R1/USEPA/US@EPA

cc
bece
Subject Fw: RA Addendum Il - August 2006 Revision

FYI. | forwarded this to HQ last week for review of risk responses. | expect turnaround approximately
mid-October.

Kimberly N. Tisa, PCB Coordinator (CPT)
U.S. Environmental Protection Agency

1 Congress Street, Suite 1100

Boston, MA  02114-2023

phone: 617.918.1527

fax: 617.918.06527

e-mail: tisa.kimberly@epa.gov

-~ Forwarded by Kimberly Tisa/R1AJSEPA/IS on 08/18/2006 07:10 AM -~—-

Mike.Teague@clariant.com
09/08/2006 04:44 PM To Kimberly Tisa/R1/AJSEPA/US@EPA

¢c js1@bbl-inc.com, apawlisz@bbi-inc.com,

Erin.Russeli@ctariant.com, John.Paul@clariant.com
Subject RA Addendum Il - August 2006 Revision

Kim -

Here is a revised Screening Risk Assessment Addendum that incorporates Clariant's response to Versar's
tast comments on the topic. I'll be foliowing this email with two hardcopies of this document via FedEx o

you.
We ook forward to your response.
Best regards,

Mike

Mike Teague

Clariant Corporation

4000 Monroe Road
Charlotte, NC 28205 USA
Office Phone: 704.331.7104
Cell Phone: 704.904.8707

FAX: 704.330.1528



ADDENDUM II TO REPORT:

EXPOSURE AND SCREENING-LEVEL RISK ASSESSMENT FOR
CARPET FIBER AND FOOD WRAP SCENARIOS
ASSOCIATED WITH PIGMENT RED 144/214

APRIL 11, 2005 REVISION

Prepared for Clariant Corporation
4000 Monroe Road

Charlette, NC 28205

Prepared by BBL Sciences

August 18, 2006
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1. Introductidn

The April 11, 2005 report titled “Exposure and Screening-Level Risk Assessment for Carpet Fiber and Food
Wrap Scenarios Associated with Pigment Red 144/214” contained a screening-level risk assessment for children
potentially exposed to carpet fiber and for the general population potentially exposed to food wrap. The goal of
that assessment was to calculate acceptable, risk-based levels of tPCBs in carpet yarn and fiber using cancer and
non-cancer risk/hazard thresholds and children-specific exposure factors. In August 2005, new abservations
were added to input data and the report was updated via an addendum (BBL, 2005). Additional information
consisted of a new maximum carpet concentration of 14.1 ppm {based on the re-analysis of ALTA LAB results),
a new maximum food wrap concentration of 0.34 ppm, and a new packing tape concentration of 2.4 ppm (based
on new analylical data). After the addendum was submitted to USEFA for comments, the agency indicated that
the back-calculations of “safe” levels of PCBs in carpet were derived for exposure scenarios other than the
absolute “worst-case” assumptions. For example, the maximum Retention Factor (RF} was set at 0.01.
However, USEPA’s contraclor, Versar, commented that the calculation “does not present these carpet
concentrations associated with the worst-case RF assumption,” and that this “worst-case™ should assume a RF of
1.0. The RF of 1.0 assumes that ajl of the PCBs in the carpet will volatilize into the indoor air, Implicit in this
request is the assumption that there is an inexhaustible source of PCBs. In an actual house, carpet may not be
replaced until its useful life span is over - about 10 years (Bigger and Bigger, 2004). Clearly, the assumption of
an inexhaustible source will cause an unreasonable and unrealistic forecast of exposure and risk or hazard.
Moreover, the USEPA suggested that although fully encapsulated into the polypropylene matrix, PCBs
volatilize freely (i.e., the polypropylene shell is not an effective barrier to PCB volatilization) and entirely {i.e.,
100% of the encapsulated mass is given off into the swrounding air). These assumptions also overstate
exposure (and thercfore risk) because the polypropylene matrix is likely to provide a significant barrier to any
encapsulated PCBs, and cmpirical evidence shows that cven “neat” PCBs (in a fluid form) velatilize very little
{maximum of 5% Qi, 2003). Despite these concerns, we proceeded with caleulations using the USEPA’s
requested assumptions of PCBs volatilization potentia! (and the minimum air exchange rate of 8.4 room air
exchanges/day; USEPA, 1995} to show that, even using this unreasonable assumption, the back-calculated
“safe” levels of PCBs in carpet are higher than those actually present {i.e. 14.1 ppm}. However, calculations are

performed for a finite mass of PCBs volatilizing into indoor air to maintain some realism in predictions.

The objective of the current Addendwim is to update the April 11 report (and Addendum T; BBL, 2005) with the
new data. This Addendum incorporates the abridged components of the original report to facilitate the

discussion of the effects that new data may have on the outcome of the risk assessment,

BLASLAND, BOUCK & LEE, iINC.
engineers & scientists 1-1




2. Carpet Scenario

As indicated in the original report, the primary receptors for this analysis were young children (1 to 10 years
old}, who may be exposed to tPCBs in the pigments via daily activities on carpeted surfaces. The extent of
contact between children and carpet-borne constithents of inlerest was calculated via an exposure model. This
medel considered ingestion, dermat uptake, and inhalation exposure routes. The model and the associated input

parameters are briefly discussed below.

2.1 Exposure Model

2.1.1 Non-Cancer Hazard

The combined exposures calculation model for non-cancer hazard was as follows:

THO BW. AT, Equation 1

CNCper = —— - '
pp.gr][ L JRBi0AF) (1 SHAFDERMY (1 pp
RID Wmgltkg ) \ R 10 melkg RD FF

where,

CNCapertisk-based concentration in carpet fiber associated with hazard quotient of 1 {mg/kg),
THQO-1arget hazard quotient (unitless),

BW-body weight (kg)

RiD-non-cancer reference dose (mg/kg BW/day),
AT, -non-cancer averaging time {days},
ED-exposure duration (yrs),

EF-exposure frequency (days/yr),

IR-dust ingestion rate (mg/day),

BioA F-biocavailability factor for ingestion (unitless),
SA-contact skin surface area (em*/day),

AF-dust adherenée factor {mg/em?),

DERM-dermal absorption factor {(unitiess),
JHR-inhalation rate (msfday),

Vi-volatilization factor (im*/kg), and

RF-retention factor (unitless).

BLASLAND, BOUCK & LEE, INC.
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The volatilization factor (VF) used in the above equation was calculated via a set of concentration relationships
derived experimentally for an enclosed chamber containing a carpet sample impregnated with a substance of
interest (Bennet and Furtaw, 2004 citing Won et al., 2000). The relationships describing carpet surface to air

partitioning (Kss) were as follows:

A
kd' 3.42-0.62leg VP .
K&I =L =10 Equation 2
d,
wherc,
k. M
= Equation 3
k, C,

substituting Equation 3 into Equation 2 and solving for M yields,

M= (d"_ : IOS'SZ_D“GZIGSVP Cg) Equatian 4

where,
k,-adsorption coefficient (m/hr),
k~desorplion coefficient {m/hr),
d,-carpel thickness (m),
VP-vapor ptessure (Pa),
C,acceptable concentration of PCBs in air from Equation 1 and 9 (mg/nr’), and

M-mass of PCBs per area of carpet (mg/m’).
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To express M on carpet weight basis (M mg/kg), this parameter can be divided by carpet face weight (FW;
kg/m?) such that

(d“, . 103.82-0.62I0gl’P . Cg)
o FW

M Egquation §

Furthermore, in realistic conditions of a normal house, ventilation is provided to maintain proper air quality.
Therefore, the M,,, term must allow for a dilution factor (AE; unitiess) to avert modeling unrealistically high

concentrations. Thus, Equation 5 is modified to

dw N 103,32—0.6210gVP C . AE
- g . .
= Equation &

(a2 F W

The volatilization factor (VF; m*/kg) was derived by dividing M., by the air concentration term C, (Equation 7).
The VF was inserted into Equation 1 to calcalate an acceptable carpet concentration attributable to (PCB

volatilization.

M‘,w _ {dh . 103.82~0.61|gg;’p AE)
C o

H

VF =

Equation 7

Given that C, is calculated in Equation i and 9 using the inhalation exposure assumptions, VF was inserted in

these equations to derive an acceptable concentration in carpet fiber (M, mg/kg).

VF*Cg = Mcw Eguation &
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2.1.2 Cancer Risk

The combined exposures back-calculation model for cancer risk is as follows:

where,

CCCMJEF = R
£D. EFH CSF-IR B:oAF] . [ CSF-$A- AF- DERM}(

TR-BIW- AT,

10 me/ kg 10 mgl kg

CSF- THR—-

)

Equation

CCruperrisk-based concentration in carpet associated with 1 x 10 cancer risk {mg/kg),

TR-target cancer risk,

BiW-body weight (kg),

CSF-cancer slope factor (mg/kg BW/day)',
AT -cancer averaging time (days),
ED-exposure duration {yrs),

EF-exposure frequency (days/yr),

IR-dust ingestion rate (mg/day),
BieAF-bicavailability factor for ingestion (unitless),
SA-contact skin surface arca (cm’/day),
AF-dust adherence factor {mg/em?),
THR-inhalation rate (nlifday},
DERM-dermal uptake factor (unitless),
VF-volatilization factor (m*/kg), and

RF-retention factor {unitless).

2.2 Model Parameterization

The exposurc parameters, models, concentration data, risk factors, and assumptions used in the current

assessment were obfained from a number of sources, including USEPA guidance documenls, published

literature, the internet, and Clariant’s database. Input parameters are summarized in Table I. The paragraphs

below discuss each input parameter in detail,

BLASLAND, BOUCK & LEE, INC.

engineers & scientists

2-4



2.2.1 Body Weight

The receptor of interest in Lhe carpet scenario was a young child who is expected to be in direct contact with
carpeted surfaces as a result of nonmal daily activilies such as playing, walking, and crawling. The range of age
within this greup can conceivably span from 1 to [0 years. The calculated average body weight for children of
that age was 21.8 kg (USEPA, Z000) (Table 1).

2.2.2 Temporal Parameters

The time scale of the exposure and risk estimate was set to ceincide with the useful life span of a residential
carpet, According to an induslry source, carpet warranties may span from 5 to 20 years. However, a typical
carpet lasts about 10 years (Bigger and Bigger, 2004). Thetefore, the maximum exposurc duration in this
assessmenl was assumed to be 10 years. For the cancer risk assessment, a default life expectancy of 70 years
was used to derive the lifetime average daily dose {25,550 days) (USEPA 1997, 2002) (Table 1). The maximum
exposure frequency was set to the default of 350 days per year (USEFA 1997, 2002) and the event frequency at
one event per day. Note that the RF was set to vary from 0.0001 to 1. As a resull, exposure frequency was et
to vary for each RF scenario as the finite mass of PCBs volatilizes from carpet at a RF-dependent rate (Table 1).
The method to estimate the times of total exhaustion of PCBs from carpet via volatilization and subsequent
clearance from a hypothetical room for each R¥ was based on the flux-based approach of Bennett and Furtaw

{2004) for indoor residential fate modeling of pesticides on carpet. This methodology is described below.

2.2.3 PCB Mass Transfer Rate

The flux-based transfer of PCBs from carpet into air was presented and used by BBL in previous assessments of
PCB volatilization. Please note that this model was used as a surrogate for a yet unknown/undeveloped model

of PCB vapor diffusion in carpet.

BLASLAND, BOUCK & LEE, INC.
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The mass-transfer rate (MTR) atgorithm is as fotlows:

where,

Dy | Vs

Carpet X T R f
Carpet C ® Air

Equation H

MTR,,; = SA

MTRpcp —mass iransfer rate {mg PCB/room-day),
SAeups — carpet surface area (m”),

Dy — diffusivity of PCB in air (mzfday),

Teaper  — carpet thickness (m),

VPpeg  — vapor pressure of PCB 44/70 mixture (Pa),
Re — ideal gas constant {Pa x m*/mel x K), and
L — ambient air temperature (K).

In effect, this relationship estimates the quantity of PCBs that volatilize from the carpet surface into the room on

a daily basis. The model was parameterized using the input variables presented in Table I. The main

assumpiions are:

L

FCBs volatilize freely. This causes the conceptual model to assume that the cntire mass of PCBs
contained in the carpet will volatilize into air. This implies that:

a. PCBs are found on the exterior surfaces of carpet fibers rather than encapsulated in the
polypropylene shell (as is the case in actual carpet), and

b. PCBs potentially prescnt in carpet will volatilize into air at a maximum rate until depleted rather
than at a reduced rate (duc to ils semi-volatile nature and encapsulation process).

The PCB concentration in carpet is at the maximum. The assessment uses the highest concentrations of
PCBs in carpet rather than a sales-vohume, carpel concentration-based measure of central tendency.

Lowest recommended room air exchange rates. It is assumed that the air exchange in the model room
is the lowest recommended by the USEPA (i.e. 8.4 air exchanges/day). However, a standard room in
an actual house may experience far greater ventilation rates.

Carpet synthesized om-site. 'The assumption is that the carpet is installed the moment it is
manufactured, and the exposure to the resident begins immediately. In reality, carpets may not be
installed for months after they have lcft the production facility, and the family may not be in the house
during and immediately after carpet installation.

Vapor Pressure of PCBs. ‘The PCBs are assumed 1o volatilize from a surface of an inert substance
whose vapor pressure = 0. Therefore, the vapor pressure of PCBs is sel to equal the vapor pressure for
pure PCBs (i.e. PCB 44/70 mixture),

These assumpiions are consistent with the USEPA’s desire to examine the “worst-case”™ exposure scenario.

BLASLAND, BOUCK & LEE, INC.
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Under the assumption of PCBs volatilizing as a uniform chemical from an inert surface, the maximum flux rate
of PCBs from the carpet surface, estimated by Equation 10, is 668 mg PCB/room-day (at RF=1). The flux rates
for RF equal te 0.01, 0.003, 0.001, and 0.00C1 are 6.68, 3.34, 0.67, and 0.067 mg PCB/room-day, respectively.
Given that the total mass of PCBs in a hypothetical room (25 m®) is 599 mg PCB (i.e. 14.1 mg PCB/kg x 1.7 kg
carpet/in® x 25 m%), the available mass will volatilize completely within 22 hours at RF=1, 89 days at RF=0.01,
179 days at RF=0.003, 894 days at RF=0.001, and 8,96% days at RF=0.0001 (set tc a maximum of 10 years or
3,630 days). Because there wiil be some lag between the point in time when the last of PCBs volatilize into air
and when the air concentration in a room reaches zero (due to ventilation), we extended the potential duration 10

airborne PCBs by several days (based on air concentration calculations at ventilation rate of 8.4 exchanges/day).

Therefore, the final exposure frequencies {EFs) at given RF {and exposure durations) were;

RF EF (days/year)
1.0 3 for | year
0.01 100 for 1 year
0.005 180 for 1 year
0.001 350 for 2.47 years
0.0001 350 for 10 years

These temporal data were entered into Equations 1 and 9 {for every potential exposure route} to calculate the

“safe” concentrations of PCBs in carpet for each non-cancer and cancer RF scenario,
2.2.4 Ingestion Parameters

The primary mode of tPCB intake in this exposure scenario was assumed to be via the incidental ingestion of
carpet fibers/dust as a result of the mouthing of carpet surfaces, toys, hands, and feet. Because no ingestion ratc
daty for the carpet fiber were readily available in the published literature, a conservative assumption was made
that the carpet fiber intake by children is comparable to that of soil dust. Accoerding to Moya et al. (2004),
children consume an average of 193 mg of soil and dust per day. However, the authors also stated that the daily
consumption of soil alone is 138 mg/day. Therefore, an average dust ingestion rate of 55 mg/day can be
estimated by subtracting 138 mg/day from 193 mg/day. That value was used to approximate the daily fiber
ingestion rate {Table 1). A bioavailability factor was introduced into this component of the exposure/risk model
to account for the proportion of the tPCBs in carpet that may be dislodged via digestive tract activities. This

factor was set to range from 1% to 100% (Table 1) due to uncertainty as to its real empirical magnitude.
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However, please note that oral bioavailability studies show that it is very unlikely that the bioavailabitity reaches

the higher end of the range presented here. Pleasc see the discussien below.,

2.2.5 Inhalation Parameters

The inhatation rate of the receptor was set at 10.4 m*/day, which is the average eslimate for children ranging in
age from 1 to 10 years old (USEPA, 2000) (Table 1), The tPCB vapor contribution to the overall exposure
burden was estimated via a set of empirical models derived from air chamber experiments (Equations 2 to 4;
Bennet and Furtaw, 2004). The required parameters in these models include carpet thickness, carpet area mass
(also called face weight), and vapor pressure. Average carpet thickness was set to 0.0129 m, and face weight
was set to 1,700,000 mg/m” (1.7 kg/m’} based on information obtained from the carpet industry (RPA, 2004,
Carpet USA, 2004) (Table ). The vapor pressure parameter was set to 0.0069 Pa and consisted of a mean of all
values for PCB congeners 44 and 70 reported in the compendium by MacKay et al. (1992) (Table 1). To
account for dilution due to ventilation, an air dilution factor {(AE) was added to Equation 6. The value of that

factor was 8.4 air exchanges per day based on the minimum ventilation rate required by USEPA.

2.2.6 Dermal Uptake Parameters

According to the USEPA (2000), the skin surface area available for contact during warm-weather play of
children, with 32% of the total skin surface area exposed, is 2,763 cmzfday {Table 1). The adherence factor, or
the amount of material remaining on the skin after contact, was estimated at 0.00724 mg/cm® (USEPA, 2600).
This value reflects soil adherence for children: post-activity; indoors; and on hands, arms, legs, and feet. An
assumption was made that carpet fibers behave similarly to soil particles. The USEPA’s default value for the
dermal absorption factor for tPCBs in soil of 14% (USEPA, 2001) was adopted as the default value in this

screening-level risk assessment.

2.3 Hazard and Risk Reference Values

The non-cancer reference dose for PCBs was 0.00002 mg/kg/day (reference dose for Aroclor 1254; USEPA,
2002), The cancer slope factor was 0.07 {mg/kg/day)” and it represented the lowest risk and persistence
category reconunended by the USEPA (2002). The farget risk used in the calculation was the low end of the
USEPA’s “acceptable risk range” of 1 in 1 million exposed individuals {1 x 10°%) (USEPA, 1996, 1997, 2000)

{Table 1). The target hazard quotient was set to 1.
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2.4 Results and Discussion

For exposures associated with non-cancer hazard, the combined ingestion, inhalation, and dermal uptake may
lead to allowable concentrations in carpet fiber ranging from approximately 8§ to 671 mg tPCBs/kg, depending
on the magnitude of the bioavailability and retention factors (Table 2). In contrast, the acceptable
concentrations of tPCBs in carpet fiber associated with 2 1 in 1 million cancer risk range from 39 to 33,575
mg/kg (Table 2). Comparing the tPCB concentrations estimated in the finished product (carpet; 14.1 mg/kg) to
the resuits from the current assessments suggests that, even at 100% bioavailability and 0% retention, it is highly
unlikely that any cancer risk responses will be triggered. Ingpection of the results table for non-cancer hazard
calculations reveals thal the eslimated maximum concenization in the final product (14.1 mg/kg) exceeds the
acceplable concentrations under only two exposure conditions: when the oral bicavailability is 100% and RFs
are 0.00! and 0.00C1. Because 100% oral bioavailability is unlikely in actual exposures, these two scenarios
should not be of concern in risk-making decisions. This statement is supported by empirical evidence from a
recent soil mobilization study of Qomen et al. {2000}, whe found that the maximum proportion of PCBs that can
be digested from PCB-laden soil by a human gut is 40%. Furthermore, the authors indicale that this
bioaccessible fraction may not be entirely absorbed by the gut.  Also, unlike soil, polypropylene fibers
encapsulate PCBs reducing the bioavailability even further. Even if one was to assume [00% absorption of the
bioaccessible fraction (i.e. bioavailability factor = 40%) the allowable concentration of PCBs in carpet would be
weil above the maximum concentration of 14.1 mg/kg.  According to our cafculations, the absorption factor (a
product of bicaccessibility and intestinal absorption) would have to be more than 53% in order for the allowable

carpet concentrations to drop below that threshold.

There is onc technical point to note in Table 2. The inclusion of the volatilization/source depletion factor
actually has its most significant influence on the estimated dose from the ingestion pathway. As a resull, the
lowest RFs (0.001 and 0.G001) result in the lowest rigk-based congentration. This is because the PCBs remain in
the carpet longer so that they can be ingested via the carpet dust. In effect, as the RF decreases, the PCBs persist
in the carpet fiber longer and the impact of the RF diminishes. This effect can be seen in Table 2 where the
acceptable tPCB concentrations at RF=0.001 and RF=0.0001 are almost identical. In consequence, the
exposure, dose, and ultimately, the risk are attributed almost entirely to the ingestion route of exposure. In
contrast, at higher RFs {up to 1.0} the PCBs are not retained in the carpet for extended periods of time, and
therefore, while the concentration in the air is higher under this condition, it is only for a very short period of

time. Therefore, the exposure may be higher, but for a shorter period of time.
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Please note that the use of the results of this analysis for risk management decision making should be done with
caution because of the level of the uncertainty associated with the estimate of the maximum carpet
concentration, retention factor, the quantity of ingested fiber, and oral bioavailability. These factors likely
overstate exposure (and therefore risk) for several reasons, not the least of which is the probability that the
polypropylene matrix is likely to provide a significant barrier to any encapsulated PCBs. Therefore, given the
extensive level of conservatisin and the low likelihood of PCBs being 100% biocavailable, it is doubtful that

children exposed to carpet would experience any adverse health effects.
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3. Conclusions

Despite high-end exposure assumptions, the concentrations determined to be within the USEPA’s acceptable
cancer 1isk range were well above the maximum concentration of tPCBs estimated in the carpet. Two
conservative exposure scenarics for non-cancer hazards (i.e., 100% oral bioavailability at RF=0.001 and
RF=0.0001) indicated that the allowable carpet concentrations may be lower than those estimated in the final
product. However, given the redundant conservatism built into the assessment {e.g., the low likelihood of 100%
oral bioavailability), it is likely that the risks and hazards are substantially overstated. Therefore, the current
analysis suggests that there was no unacceptable risk, and that there are no obvious public health concerns

associated with (he pigments in carpet.
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5. Tables

Table 1. Expesure and Risk Model Input Parameters

l_ Parameter Value Source

General

Exposed Population: Young Children {yrs) 1to 10 USEPA (2080)

Body Weight (1 to 10 yrs old; kg) 213 USEPA (2000)

Carpet Lifc Span (maximum; yrs} 10 Bigger and Bigger (2004}

Exposure Duration {ycars) 1t0 10 Calculated'

\Eﬂposum Freguency (daysfyear) 310 350 Caleulated’; USEPA (1 997; 2002)
Life Expectancy (yrs) 70 USEPA, (1997; 2002)

Averaging time: non-cancer (maxirmunn; days) 365 to 3,650 Calculaled‘; USEPA (1997; 2002}J

Averaging time: cancer {days} 25,550 USEPA (1997; 2002)

Maximum PCR carpel concentration {mg PCB/kg carpet) 14.1 Estimated; Clariant

Total PCB mass {ng) ina hypothetical room 599 |_ Caleulated

Ingestion

Dust (soil) ingestion rate (children; g dust/day) l 53 Moya et al. (2004}

Bioavailabitity of PCBs in fiber (%) 1, 5, 10, 50, and 100 Assumption

Inhalation

Thalation rate (1 to 10 yrs old; m’/day) 1 104 USEPA (2000)

Complete air exchange raie {1fday) 8.4 USEPA (1995}

Vapor pressure of PCB 44/70 mixture {Pa} 0.0069 MacKay et al. {1992)

Room volume ({lypothetical; w) 50 Assumption
rFloor area {Hypolhetical; m) 25 Assumption

Carpet thickness (m) | 0.01286 RPA (2004)

Carpet area mass (face we'lgpi;_hglm!) l 1.7 Carpat USA {2004)

Room temperature (K) 293 Assumpiion
Motecular weight of air {g/mol) 29 Calculated

Molecular weight of PCB (gimol) 292 Caleulated
Atmospheric pressure (atm) i i Assumption
Molar volume of ait (om fmol) 201 Caleutated
Molar volume of PCB (cny’/mol) 268 Calculated
of PCB in air (m’/day) 0.416 Calculated; Fuller clal. (19667 |
Vapor pressure of PCB 44/70 mixture {Pa) 0.0069 macKay ot al. (1992) ‘
Ideal gas constant (Pa x m/mol x K) 8,314 Constanl
Retention factor (unitless) 00001 to ! Assumption
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Parameter Value Source
Dermal
Dust adherence factor for ch:ldr;n Eost-actlwty indoors on 0.00724 USEPA (2006)
hands, arms, legs, and feet (mg/em®)
Contact skin surface area during warm-weather play with
32% skin exposed (cm?/day) 2,763 USEPA (2000)
Dermal uptake factor 0.14 USEPA (2001)
Hazard and Risk Reference Values
Target hazard quolicnt 1 USEPA (1997; 2002)
Non-cancer reference dose (mg/kg BW/day) 0.00002 USEPA (2002)
Cancer slope (mg/kg BW/day) ! 0.07 USEPA (2002)
Targel cancer risk Ix10° USEPA {1997; 2002)
Target lifetime average daily dose (mg/kg BW/day) 0.000014 Equal to accoptable risk over

cancer slope

'Retention factor-dependent

D 1000 (1M + 1My YP(Y 7 + Ve
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Table 2. August 2006 Revised Risk-Based Concentrations (mg/kg) of tPCBs in Carpet Fiber for Child

Non-Cancer and Cancer Risk Scenarios Assuming Complete Volatilization from Carpet

Surface and Finite PCB mass

Non-Cancer Hazard

1354 133 237 387 671

81.8 80.9 149 252 633

54.7 54.3 102 176 632

15.0 £5.0 28.8 51.2 501

7.87° 7.86" 15.2 272 398

Cancer Risk

677 2,686 11,855 19,374 33,575

409 1,636 7.456 12,616 32,665

274 1,099 5,094 8,785 31,595

75.0 303 1,441 2,562 25,034
ALl 393 159 760 1,356 19,875

*The result is 14.2 mg/kg for oral bicavailability factor of .53
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